
 
 
 

ORDINARY DIFFERENTIAL EQUATIONS AND VECTOR CALCULUS 

           B.Tech. I Year II Sem.                                                                                          L T P C 
                                                                                                                                         3 1 0 4 

Pre-requisites: Mathematical Knowledge at pre-university level 

 

Course Objectives: To learn 

1. Methods of solving the differential equations of first order. 

2. Methods of solving the differential equations of higher order. 

3. Concept, properties of Laplace transforms. Solving ordinary differential equations using 

Laplace transforms techniques. 

4. The physical quantities involved in engineering field related to vector valued functions 

5. The basic properties of vector valued functions and their applications to line, 

surface and volume integrals 

Course Outcomes: After learning the contents of this paper the student must be able to 

1. Identify whether the given differential equation of first order is exact or not. 

2. Solve higher differential equation and apply the concept of differential equation to real world 

problems. 

3. Use the Laplace transforms techniques for solving ODE’s. 

4. Evaluate the line, surface and volume integrals. 

5. Converting line, surface and volume integrals from one to another 

 

Unit: I: First Order ODE 

Exact   differential equations, Equations  reducible to exact differential equations, linear and 

Bernoulli’s equations, Orthogonal Trajectories (only in Cartesian Coordinates). Applications: 

Newton’s law of cooling, Law of natural growth and decay. 

 

Unit: II : Ordinary Differential Equations of Higher Order 

Second order linear differential equations with constant coefficients: Non-Homogeneous terms of the 

type ���, sin  , cos ��, polynomials in �, ����(�) and � �(�), method of variation of parameters, 

Equations reducible to linear ODE with constant coefficients: Legendre’s equation, Cauchy-Euler 

equation. Applications: Electric Circuits 

 

Unit: III: Laplace transforms 

Laplace Transforms: Laplace Transform of standard functions, First shifting theorem, Second shifting 

theorem, Unit step function, Dirac delta function, Laplace transforms of functions when they are 

multiplied and divided by ‘t’, Laplace transforms of derivatives and integrals of function, Evaluation 

of integrals by Laplace transforms, Laplace transform of periodic functions, Inverse Laplace transform 

by different methods, convolution theorem (without proof). Applications: solving Initial value 

problems by Laplace Transform method. 

 

Unit: IV: Vector Differentiation 

Vector point functions and scalar point functions, Gradient, Divergence and Curl, Directional 

derivatives, Tangent plane and normal line, Vector Identities, Scalar potential functions, Solenoidal and 

Irrotational  vectors. 

 

 



 

 

Unit: V: Vector Integration 

Line, Surface and Volume Integrals, Theorems of  Green, Gauss and Stokes (without proofs) and their 

applications. 

 

Text Books: 

1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010 

2. R.K. Jain and S.R.K. Iyengar, Advanced Engineering Mathematics, Narosa 

Publications, 5th Edition, 2016. 

 

Reference Books: 

1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006. 

2. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, 

Reprint, 2002. 

3. H. K. Dass and Er. Rajnish Verma, Higher Engineering Mathematics, S Chand and 

Company Limited, New Delhi. 

4. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi 

Publications, Reprint, 2008. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

























































































































































































































































































































































































































































































































































































































































































































 

ODEVC MID-I QUESTION BANK 

SUBJECTIVE QUESTIONS 

1) Solve (1 + 𝑥2)
𝑑𝑦

𝑑𝑥
+ 2𝑥𝑦 = 4𝑥2 , 𝑦(0) = 0 

2) Solve 
𝑑𝑦

𝑑𝑥
+

𝑦

𝑥
= 𝑦2𝑥𝑠𝑖𝑛𝑥 

3) Solve the D.E 
𝑑𝑦

𝑑𝑥
=

𝑥2+𝑥𝑦

𝑥2+𝑦2
  

4) Solve (𝑦𝑑𝑥 + 𝑥𝑑𝑦)𝑥𝑐𝑜𝑥 (
𝑦

𝑥
) = (𝑥𝑑𝑦 − 𝑦𝑑𝑥)𝑦𝑠𝑖𝑛 (

𝑦

𝑥
) 

5) Solve the D.E 𝑡𝑎𝑛𝑦 
𝑑𝑦

𝑑𝑥
+ 𝑡𝑎𝑛𝑥 = 𝑐𝑜𝑠𝑦 𝑐𝑜𝑠2𝑥 

6) If the air is maintained at 30°𝐶and the temperature of the body cools from 80°𝐶 

to 60°𝐶 in 12 minutes, find the temperature of the body after 36 minutes 

7) If 30% of a radioactive substance disappears in 10 days, how long will it take for 

90% of it to disappear? 

8) The number of bacterial in a culture doubled in 2 hrs. When it will be tripled? 

9) Solve (𝐷2 + 4𝐷 + 3)𝑦 = 𝑒𝑒𝑥
 

10) Solve the D.E (𝐷2 − 2𝐷 + 2)𝑦 = 𝑠𝑖𝑛𝑥 + 𝑒2𝑥 

11) Solve (𝐷2 − 4𝐷 + 4)𝑦 = 8 𝑥2 𝑒2𝑥𝑠𝑖𝑛2𝑥 

12) Solve (𝐷2 + 4)𝑦 = 𝑡𝑎𝑛2𝑥 by variation of parameters. 

13) Solve (𝐷2 + 1)𝑦 = 𝑥 𝑠𝑖𝑛𝑥 by the method of variation of parameters 

14) Solve the D.E  𝑥2𝑦′′ + 3𝑥𝑦′ + 5𝑦 = 𝑥cos (𝑙𝑜𝑔𝑥) 

15) Solve the D.E (𝑥 + 2)2𝑦′′ − (𝑥 + 2)𝑦′ + 𝑦 = 3𝑥 + 4 

16) Solve the D.E(𝐷2 − 2𝐷 + 1)𝑦 =  𝑥2 𝑒3𝑥 − 𝑠𝑖𝑛2𝑥 + 3 

17) Define Laplace transform and prove that 𝐿{𝑠𝑖𝑛𝑎𝑡} =
𝑎

𝑠2+𝑎2
 

18) Find L {𝑒2𝑡 + 4𝑡3 − 2𝑠𝑖𝑛3𝑡 + 3𝑐𝑜𝑠3𝑡} 

 

 

 

 

 

 

 

 

 

 



 

 

OBJECTIVE QUESTIONS 

Chose the correct alternative 

1 The D.E (𝑥 + 𝑥8 + 𝑎𝑦2)𝑑𝑥 + (𝑦8 − 𝑦 + 𝑏𝑥𝑦)𝑑𝑦 = 0 𝑖𝑠 𝑒𝑥𝑎𝑐𝑡 𝑖𝑓 [          ] 

 a)   𝑏 = 2𝑎   b)  𝑎 = 𝑏    

 c)  a≠ 2𝑏 d)   𝑎 = 1, 𝑏 = 3   

2 The order of 𝑥3 𝑑3𝑦

𝑑𝑥3
+ 2𝑥2 𝑑2𝑦

𝑑𝑥2
− 3𝑦 = 𝑥 𝑖𝑠 [          ] 

 a)  2   b)  3  

 c)  1 d)  None  

3 The degree of the differential equation [
𝑑2𝑦

𝑑𝑥2
+ (

𝑑𝑦

𝑑𝑥
)

2
]

3/2

= 𝑎
𝑑2𝑦

𝑑𝑥2
  is 

[          ] 

 a)  3 b)  2  

 c)  1 d)  None  

4 The general solution of 
𝑑𝑦

𝑑𝑥
= 𝑒𝑥+𝑦 is [          ] 

 a)  𝑒𝑥 + 𝑒𝑦 = 𝑐    b)  𝑒−𝑥 + 𝑒𝑦 = 𝑐  

 c)  𝑒𝑥 + 𝑒−𝑦 = 𝑐 d)  𝑒−𝑥 − 𝑒−𝑦 = 𝑐  

5 The equation 
𝑑𝑦

𝑑𝑥
+

𝑎𝑥+ℎ𝑦+𝑔

ℎ𝑥+𝑏𝑦+𝑓
= 0 𝑖𝑠 [          ] 

 a)  Homogeneous b)  variable separable    

 c)  Exact d)  None  

6 
The general solution of   

𝑦𝑑𝑥−𝑥𝑑𝑦

𝑦2
= 0 𝑖𝑠 [          ] 

 a)   𝑥𝑦 = 𝑐 b)  𝑥 = 𝑐𝑦  

 c)  𝑦 = 𝑐𝑥 d)  𝑥 = 𝑐𝑦2  

7 The general solution of   
𝑥𝑑𝑥+𝑦𝑑𝑦

𝑥2+𝑦2
=0 is [          ] 

 a  log(𝑥 + 𝑦) = 𝑐 b)  𝑙𝑜𝑔(𝑥2+𝑦2) = 𝑐      

 c)  log(𝑥𝑦) = 𝑐 d)  None  

8 The general solution of (1+ 𝑥2)𝑑𝑦 − (1 + 𝑦2)𝑑𝑥 = 0 𝑖𝑠 [          ] 

 a)  𝑡𝑎𝑛−1𝑦 − 𝑡𝑎𝑛−1𝑥 = 𝑐 b)  𝑡𝑎𝑛−1𝑦 + 𝑡𝑎𝑛−1𝑥 = 𝑐  

 c)  𝑠𝑖𝑛−1𝑦 + 𝑠𝑖𝑛−1𝑥 = 𝑐 d)  None  

9 The general solution of  
𝑑𝑦

 𝑑𝑥
+ 𝑥𝑦 = 𝑥 𝑖𝑠 [          ] 

 a)  𝑦 = 1 + 𝑐𝑒−𝑥2/2    b)  𝑦 = 1 + 𝑐𝑒𝑥2/2    

 c)  𝑦 = 𝑥 + 𝑐 + 𝑒𝑥2/2 d)  None  

10 The general solution of (1 + 𝑦2)𝑑𝑥 = ( 𝑡𝑎𝑛−1𝑦 − 𝑥)𝑑𝑦 𝑖𝑠 [          ] 

 a)  x= 𝑡𝑎𝑛−1𝑦 − 1 + 𝑐𝑒−𝑡𝑎𝑛−1𝑦 b)  x= 𝑡𝑎𝑛−1𝑦 + 1 + 𝑐𝑒−𝑡𝑎𝑛−1𝑦  

 c)  x=𝑡𝑎𝑛−1𝑦 d)  None  

11 The general solution of the D.E 
𝑑𝑦

𝑑𝑥
=

𝑦

𝑥
+ tan (

𝑦

𝑥
) 𝑖𝑠 [          ] 

 a)  sin (
𝑦

𝑥
) = 𝑐       b)  sin (

𝑦

𝑥
) = 𝑐𝑥              



 c)   cos (
𝑦

𝑥
) = 𝑐𝑥             d)  )   cos (

𝑦

𝑥
) = 𝑐              

12 The solution of the D.E (𝑥 + 𝑦)2  𝑑𝑦

𝑑𝑥
= 𝑎2 is given by [          ] 

 a)  (y + x) = atan (
𝑦−𝑥

𝑎
)             b)     (y − x) = atan (

𝑦−𝑐

𝑎
)  

 c)  (y − x) = atan(𝑦 − 𝑐) d)   𝑎 (y − x) = tan (𝑦 −
𝑐

𝑎
)  

13 The integrating factor of 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 2𝑥2𝑐𝑜𝑠𝑒𝑐2𝑥 𝑖𝑠 [          ] 

 a)  𝑥 b)  
1

𝑥
  

 c)  𝑒−𝑥 d)  None  

14 The equation 𝑒𝑥𝑑𝑥 + (𝑥𝑒𝑦 + 2𝑦)𝑑𝑦 = 0 𝑖𝑠 [          ] 

 a)  Linear b)  variable’s separable     

 c)  Exact d)  Non-linear  

15 The orthogonal trajectories of the family of parabolas y2=4ax. [          ] 

 a)   2x2+y2=k b)  2y2+x2=k  

 c)  x2-2y2=k d)  2x2-y2=k  

16 Newton’s law of cooling is used to determine [          ] 

 a)  Mass of a cooled object b)  temperature of an object after a 

given time  

 

 c)  volume of a cooled object d)  pressure exerted by a cooled object  

17 Newton's Law of Cooling states that the rate at which an object cools is 

proportional to what? 

[          ] 

 a)  Difference in temperature of the 

object and the temperature of its 

surroundings 

b)  Temperature of  surroundings  

 c)  temperature of the object d)  object’s mass  

18                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       The differential equation 2ydx - (3y - 2x)dy = 0 [          ] 

 a)exact , homogeneous and linear b) homogeneous and linear but not 

exact 

 

 c) Exact and linear but not homogeneous d) exact and homogeneous but not 

linear 

 

19 The differential equation of the family of curve 𝑦2 = 4𝑎(𝑥 + 𝑎)  where a is 

arbitrary constant is _____ 

[          ] 

 a) 𝑦2 = 4
𝑑𝑦

𝑑𝑥
(𝑥 +

𝑑𝑦

𝑑𝑥
) b) 𝑦2 (

𝑑𝑦

𝑑𝑥
)

2
+ 2𝑥𝑦

𝑑𝑦

𝑑𝑥
− 𝑦2 = 0 

 

 c) 𝑦2 =
𝑑𝑦

𝑑𝑥
+ 4𝑦 d) 2𝑦 =

𝑑𝑦

𝑑𝑥
− 4𝑎  

20 The general solution of (4𝐷2 + 4𝐷 + 1)𝑦 = 0 𝑖𝑠 [        ] 

 a) 𝑦 = 𝑐1𝑒−
𝑥

2 + 𝑐2𝑒−
𝑥

2  b) 𝑦 = (𝑐1𝑥 + 𝑐2)𝑒−
𝑥

2   

 c) 𝑦 = 𝑐1𝑒
𝑥

2 + 𝑐2𝑒
𝑥

2  d) 𝑦 = (𝑐1𝑥 + 𝑐2)𝑒𝑥/2  

21 The C.F of (D+1)(D-2)2y= 𝑒3𝑥 𝑖𝑠 [        ] 

 a) (𝑐1 + 𝑐2𝑥)𝑒−𝑥 + 𝑐3𝑒3𝑥 b) (𝑐1 + 𝑐2𝑥)𝑒2𝑥 + 𝑐3𝑒−𝑥   

 c)𝑐1𝑒−𝑥 + 𝑐2𝑒2𝑥  d) None  



22 The P.I of ( 𝐷2 + 𝑎2)𝑦 = 𝑐𝑜𝑠𝑎𝑥 𝑖𝑠 [         ] 

 a) 
−𝑥

2𝑎
 𝑐𝑜𝑠𝑎𝑥  b) 

𝑥

2𝑎
 𝑠𝑖𝑛𝑎𝑥   

 c) 𝑥𝑐𝑜𝑠𝑎𝑥  d)  𝑥𝑠𝑖𝑛𝑎𝑥   

23 The P.I of (𝐷2 − 5𝐷 + 6)𝑦 = 𝑒2𝑥 𝑖𝑠 [         ] 

 a) −𝑥𝑒2𝑥 b)   𝑥𝑒2𝑥  

 c) 𝑒2𝑥 d)  0  

24 P.I of (D+1)2y = x is [         ] 

 a) x   b)  x-2  

 c) (x+1)2      d)  (x+2)2  

25 
1

𝐷2 + 𝐷 + 1
𝑠𝑖𝑛𝑥 = [         ] 

 a) sinx b) cosx  

 c) 
1

3
𝑠𝑖𝑛𝑥      d)  -cosx  

26 The value of 
1

𝐷−2
𝑠𝑖𝑛𝑥 𝑖𝑠 [          ] 

 a) 
−1

5
(𝑐𝑜𝑠𝑥 + 2𝑠𝑖𝑛𝑥) b) 

1

5
(𝑐𝑜𝑠𝑥)  

 c) 
1

5
(𝑠𝑖𝑛𝑥) d)  

1

5
(𝑐𝑜𝑠𝑥 + 2𝑠𝑖𝑛𝑥)  

27 The value of 
1

𝐷2+4
𝑠𝑖𝑛2𝑥 𝑖𝑠 [          ] 

 a) 
1

5
𝑠𝑖𝑛2𝑥 b) 

−1

5
𝑠𝑖𝑛2𝑥  

 c) 
1

5
𝑐𝑜𝑠2𝑥 d) 

−𝑥

4
𝑐𝑜𝑠2𝑥   

28 
1

𝐷2 − 1
𝑒𝑥 = [          ] 

 a) 
𝑥𝑒𝑥

2
 b) 

−𝑥𝑒𝑥

2
  

 c)
𝑥2𝑒𝑥

2
 d)  None  

29 
1

𝐷 + 2
(𝑥 + 𝑒𝑥) = [          ] 

 a) 
−𝑥

2
−

1

4
+

𝑒𝑥

3
 b) 

𝑥

2
−

1

4
+

𝑒𝑥

3
  

 c) 
𝑥

2
−

1

4
+ 𝑒𝑥 d)  None  

30 The C.F of (𝐷2 + 4𝐷 + 5)𝑦 = 13𝑒𝑥is [           ] 



 a)𝑒−2𝑥(𝑐1𝑐𝑜𝑠𝑥 + 𝑐2𝑠𝑖𝑛𝑥)( b) 𝑒2𝑥(𝑐1𝑐𝑜𝑠𝑥 + 𝑐2𝑠𝑖𝑛𝑥)  

 c) 𝑒𝑥(𝑐1𝑐𝑜𝑠2𝑥 + 𝑐2𝑠𝑖𝑛2𝑥)( d)  None  

31 C.F of (𝐷 − 1)2𝑦 = 𝑠𝑖𝑛2𝑥 𝑖𝑠 [            ] 

 a) (𝑐1 + 𝑐2𝑥)𝑒𝑥 b. (𝑐1 + 𝑐2𝑥)𝑒−𝑥       

 c)𝑐1𝑥 + 𝑐2𝑒𝑥 d)  None  

32 P.I of (𝐷2 − 4)𝑦 = 𝑠𝑖𝑛3𝑥 𝑖𝑠 [           ] 

 a) 1/4        b)  -1/13      

 c)      1/5     d) None   

33 C.F of 𝑥2 𝑑2𝑦

𝑑𝑥2
− 𝑥

𝑑𝑦

𝑑𝑥
+ 𝑦 = 2𝑥𝑙𝑜𝑔𝑥 𝑖𝑠 [          ] 

 a) (𝑐1 + 𝑐2𝑥)𝑒𝑥 b) (𝑐1 + 𝑐2𝑙𝑜𝑔𝑥)𝑥      

 c) (𝑐1 + 𝑐2𝑥)𝑙𝑜𝑔𝑥   d)  (𝑐1 + 𝑐2𝑙𝑜𝑔𝑥) 𝑒𝑥      

34 
The number of arbitrary constants in the particular solution of differential equation 

of second order is...... 
[         ] 

 a) 4 b) 2  

 c) 1 d) 0  

35 
1

𝐷
𝑐𝑜𝑠𝑥 = ___________________ [         ] 

 a) 𝑠𝑖𝑛𝑥  b) −𝑠𝑖𝑛𝑥   

 c) 𝑐𝑜𝑠𝑥  d)None  

36 L{18}= ___________________- [         ] 

 a) 
2

18

S
 b)  

18

S
  

 c)  
1

18S
 

d)  18 
 

37 𝐿{𝑒2𝑡} = [         ] 

 a)   
1

𝑠−2
 b) 

1

𝑠−2
  

 c)  
1

𝑠2
 d)   

2

𝑠
  

38 𝐿{t} = [         ] 

 a) 
1

𝑠2
 b) 𝑠2  



 c) 
2

𝑠
 d) 

2

𝑠2
  

 

 

 

 

 

 

 Fill in the Blanks  

1 𝑓(𝑥, 𝑦) =
𝑥3−𝑦3

𝑥+𝑦
 is a homogeneous function of degree_______________   

2 Integrating factor of the D.E 
𝑑𝑥

𝑑𝑦
+

3𝑥

𝑦
=

1

𝑦2
 𝑖𝑠_____________________   

3 (𝑥3 − 3𝑥𝑦2)𝑑𝑥 + (𝑦3 − 2𝑥2𝑦)𝑑𝑦 𝑖𝑠 𝑎𝑛 𝑒𝑥𝑎𝑐𝑡 𝐷. 𝐸 ?  true  or  false  ___________ 

4 Integrating  factor of the D.E 𝑠𝑒𝑐2𝑦
𝑑𝑦

𝑑𝑥
+ 2𝑥 tan(𝑦) = 𝑥3 is _________________ 

5 the order of a differential equation whose general solution is y =A sinx + B cosx is ________ 

   (A, B are arbitrary constants.) 

6 An integrating factor of  differential equation 
𝑑𝑥

𝑑𝑦
=

1

𝑥+𝑦+2
 is _________________ 

7 General solution of the differential equation 𝑥
𝑑𝑥

𝑑𝑦
+ 𝑦 = 0 𝑖𝑠___________________ 

8 P.I of y’’-3y’+2y=12 is ………… 

9 If f(D) =𝐷2 − 2 , 
1

𝑓(𝐷)
𝑒2𝑥 is ……………   

10 The general solution of (𝐷2 − 𝐷 − 2)𝑥 = 0 𝑖𝑠 𝑥 = 𝑐1𝑒𝑡 + 𝑐2𝑒−2𝑡  (True or False) 

11 The C.F of (𝐷2 + 1)𝑦 = 0 𝑖𝑠_______________________ 

12 1

𝐷2 + 𝑎2
 (𝑠𝑖𝑛𝑎𝑥)  𝑖𝑠______________ 

13 2{ 3 10}L t t   --------------- 

14 𝐿{√𝑡} = 

 



ODE&VC MID-II Question Bank 

Subjective Questions 

Q1  Find the Laplace transform of te 3t cos2t 

Q2 Find 𝐿−1 {
3𝑠+7

𝑠2−2𝑠−3
}  

Q3 Using convolution theorem to find  𝐿−1 {
𝑠

(𝑠2+4)2
} 

 

Q4 Using Laplace Transform, solve the differential equation𝑦" − 4𝑦′ + 4𝑦 = 64𝑠𝑖𝑛2𝑡, given 

that 𝑦(0) = 0, 𝑦′(0) = 1. 

Q5 Using Laplace Transform, solve the differential equation𝑦" + 2𝑦′ + 𝑦 = 3𝑡𝑒−𝑡  

given that 𝑦(0) = 4, 𝑦′(0) = 0. 
Q6 Find 𝑔𝑟𝑎𝑑∅  where∅(𝑥, 𝑦, 𝑧) = log(𝑥2 + 𝑦2 + 𝑧2)  𝑎𝑡 (1,1,1). 

Q7 Find the directional derivative of ∅ = 𝑥𝑦𝑧2 + 𝑥𝑧 𝑎𝑡 (1,1,1) in the direction of the 

normal to the surface 3𝑥𝑦2 + 𝑦 = 𝑧 𝑎𝑡 (0,1,1) 

 

Q8 Prove that (𝑦2 − 𝑧2 + 3𝑦𝑧 − 2𝑥)𝑖̅ + (3𝑥𝑧 + 2𝑥𝑦)𝑗̅ + (3𝑥𝑦 − 2𝑥𝑧 + 2𝑧)𝑘̅ is solenoidal 

and irrotational 

Q9 
Show that ∇2(𝑟𝑛) = 𝑛(𝑛 + 1)𝑟𝑛−2 

Q10 Show that ∇ × (𝐴̅ × 𝐵̅) = 𝐴̅(∇. 𝐵̅) − 𝐵̅(∇. 𝐴̅) + (𝐵̅. ∇)𝐴̅ − (𝐴̅. ∇)𝐵̅ 

 

Q11 
Find the work done in moving a particle in the force field 𝐹 = 3𝑥2𝑖̅ + (2𝑥𝑧 − 𝑦)𝑗̅ + 𝑧𝑘̅ 

along the straight line from (0,0,0)𝑡𝑜 (2,1,3). 

Q12 
Evaluate ∬ (𝑦𝑧𝑖̅ + 𝑧𝑥𝑗̅ + 𝑥𝑦𝑘̅). 𝑑𝑠 

.

𝑠
 where s is the surface of the sphere  

𝑥2 + 𝑦2 + 𝑧2 = 𝑎2 in the first octant. 

Q13 Verify Stokes theorem for 𝐹 = (2𝑥 − 𝑦)𝑖̅ − 𝑦𝑧2𝑗̅ − 𝑦2𝑧𝑘̅ over the upper half surface of 

the sphere 𝑥2 + 𝑦2 + 𝑧2 = 1 bounded by the projection of the 𝑥𝑦 plane. 

Q14 Verify Green’s theorem for ∮ (3𝑥2 − 8𝑦2)𝑑𝑥 + (4𝑦 − 6𝑥𝑦)𝑑𝑦 
.

𝐶
 where 

 C is the region defined by 𝑦 = √𝑥, 𝑦 = 𝑥2. 

Q15 

 
Use Gauss Divergence theorem to evaluate ∬ 𝐹. 𝑛̅ 𝑑𝑠 

.

𝑠
where 𝐹 = 𝑥3𝑖̅ + 𝑦3𝑗̅ + 𝑧3𝑘̅ and S 

is the surface of the sphere 𝑥2 + 𝑦2 + 𝑧2 = 𝑎2. 

 

 

 

 

 



 

 

OBJECTIVE QUESTIONS  

I. Chose the correct alternative 

1 L{18}= ---------------- [          ] 

 
a) 

2

18

S  b)  

18

S  

 

 
c)  

1

18S  

d)  18  

2 
2{ 3 10}L t t   --------------- [          ] 

 
a) 

3 2

2 3 10

s s s
 

 b)  
3 2

2 3 10

s s s
 

 

 

 
c)  

3 2

2 3 10

s s s
 

 d)  
3 2

2 3 10

s s s
 

 

 

3 
2{ sin3 }tL e t ----------- [          ] 

 
a) 

2

1

4 13s s   b)  
2

3

6 13s s   

 

 
c)  

2

3

4 13s s   d)  
2

3

4 25s s   

 

4 When , { }at ns a L e t    [          ] 

 
a) 

!

( )n

n

s a  b)  

!

( )n

n

s a  

 

 
c)  ( )n

n

s a  d)  
1

!

( )n

n

s a   

 

5 
If 

{ ( )} ( ) ,
t

L f t f s then L f
a

  
    

    

[          ] 

 a) ( )f as  b)  ( )af s   

 c)  ( )af as  d)  ( / )af a s   

6 If 
''{ ( )} ( ) { ( )}L f t f s then L f t    [          ] 

 a) 
2 ( ) (0) '(0)s f s sf f   b)  

2 ( ) (0) '(0)s f s sf f    



 c)  ( ) (0) '(0)sf s f f   d)  
2 ( ) (0) '(0)s f s f sf    

7 
The value of the integral 

2

0

cos3te t dt



      
 

[          ] 

 
a) 

1

13  b)  

12

13  

 

 
c)  

1

12  d)  

2

13  

 

8 If { ( )} ( ) { ( ) ( )}L f t f s then L f t a H t a      [          ] 

 
a) 

( )a se f s

s  
b)  ( )a se f s

  

 c)  ( )ase f as

 
d)  

( )se f s

a



 

 

9 
sin at

L
t

 
     

   

[          ] 

 
a) 0

( )f s ds




 b)  0

( )

s

f s ds
 

 

 
c)  

( )f s ds






 d)  

( )
s

f s ds




 

 

10 
 

1

2

1

4
L

s

  
 

   ----------- 

[          ] 

 a) sin 2t  

b)  

1
sin 2

2
t
 

 

 

c)  

1
cos 2

2
t
 

d)  cos2t   

11 
1 1

( 1)( 2)
L

s s

  
 

  = ----------------- 

[          ] 

 a) 
2t te e   b)  

2t te e    

 c)  
2t te e   d)  

2t te e `  



12 

If n is a positive integer ,then 

1

1

1
n

L
s





 
 
   

[          ] 

 

a) !

nt

n  b)  

nt

n  

 

 

c)  

1

!

nt

n



 d)  

1

( 1)!

nt

n



  

 

13 
1

2

1

4 13
L

s s

  
 

    

[          ] 

 

a) 
21

sin 3
3

te t

 b)  
21

sin 3
3

te t
 

 

 

c)  
31

sin 2
2

te t

 d)  
21

sin 2
2

te t

 

 

14 
1

2 2

2

( 1)

s
L

s

  
 

   

[          ] 

 

a) 
sin

2

t
t
 

b) sint t   

 c) 
2 sint t  

d) 

2

cos
2

t
t
 

 

15 
1

2 2

aske
L

s k


  

 
   

[          ] 

 a) sin kt  b)  coskt   

 c)  ( )sinu t a kt  d) ( )sin ( )u t a k t a     

16 
1 1

n
L

s

  
 
  is possible only when n is 

[          ] 

 a) positive integer b)  zero  

 c)  negative integer d)  negative rational  

17 1 1
L

s a

  
 

   

[          ] 

 
a) 

ate

t  b)  

ate

t



 

 



 
c)  

ate





 d)  2

ate

t



 

 

18 3 3 3 3x y z xyz    
 then  curl grad   

[          ] 

 a) 1 b) 0  

 c) 6 6 6x y z   d) x y z    

19 If 
2 2 2 43F xy i xyz j x y zk    then  div curl F

 at  1, 1,2  
[          ] 

 a) 0 b) 28  

 c) 0 d) 31  

20 r xi yj zk    is [          ] 

 a) Solenoidal vector b) Irrotational Vector  

 c) Both (a) & (b) d) None  

21 If a   is a constant vector then  curl r a   
[          ] 

 a) 2 a  b) 0   

 c) a  d) -2 a   

22 If a  and b  are irrotational vectors, then a b  is [          ] 

 a) Solenoidal vector b) Irrotational Vector  

 c) Free vector d) None  

23 If  , ,x y z c   is a surface then    is 
[          ] 

 a) Normal to c   b) Tangent to c    

 c) binormal to c   d) None  

24 If 
2 2 2ax by cz     satisfies Laplacian equation, then a b c    is [          ] 

 a) 1 b) 0  

 c) 2 d) None  

25 If      F x y z i y z x j z x y k       then div F   is 
[          ] 



 a) x y z   b)  3 x y z   
 

 c)  2 x y z   
d) None  

26 If r xi yj zk    then   2 log r   is 
[          ] 

 
a) 0 

b) 
2

1

r  

 

 c) x y z   d) None  

27 If 
2 2 2u x y z    and  V xi yj zk     then  . uV  is 

[          ] 

 a) 0 b) 2u  

 c) 3u d) 5u  

28      1 2 3, , ,f f y z i f z x j f x y k    then f  is 
[          ] 

 a) Irrotational vector b) Solenoidal Vector  

 c) Both (a) & (b) d) None  

29 1 2 3a a i a j a k    a constant Vector is  [          ] 

 a) Solenoidal vector b) Irrotational Vector  

 c) Both (a) & (b) d) None  

30  . f g     
[          ] 

 a) 1 b) 0  

 c) Can’t find without f & g d) None  

31  a    
[          ] 

 a) 
2a  b)   2.a a    

 

 c) 2a  d) 0   

32 
If      3 2f z y i y kz j x z k       is solenoidal vector then k is   

[          ] 

 a) 2 b) 0  

 c) -2 d) None  



33 
If S is any closed surface enclosing a volume V and 2 2 3F xi yj zk    then 

.
S

F ndS 
 

[          ] 

 a)  V b)  3V  

 c)  6V d)  7V  

34 
If r xi yj zk    then  

.
C

r dr 
 

[          ] 

 a)  0 b)  r   

 c)  x d)  None  

35 .r n dS   
[          ] 

 a)  V b)  3V  

 c)  4V d)  None  

36 The value of the line integral  grad x y z dr   from (0,1,-1) to (1,2,0) 
[          ] 

 a)  -1 b)  0  

 c)  2 d)  3  

37 .
dr ds

s r dt
dt dt

 
  

 


 

[          ] 

 a)  r s  b)  .r s   

 
c)  

r

s  

d)  None  

38 
If 

2 2F x i y j  , 
.

C

F dr
, where 

2:C y x in the xy – plane  

[          ] 

 a)  
2

3  b)  
2

3


 
 

 c)  
3

2  
d)  0  

39 The work done in moving a particle in the force field 
23F x i j zk    is  [          ] 

 a)  
27

2


 b)  
27

2  
 

 c)  27  d)  0  



40 
A scalar potential   has the following gradient yzi zxj xyk     then 

.
C

dr
=_____ where 

2 2: , , 3C x t y t z t    & 1 3t   

[          ] 

 a)  320 b)  540  

 c)  726 d)  620  

41 The line integral of the vector field  2 25 3 2F xzi x y j x zk   
 along the path 

from (0,0,0) to (1,1,1) parameterized by (t,t2,t) is 

[          ] 

 a)  
51

12  b)  
53

12  
 

 c)  
57

12  
d)  0  

42 If      F y z i z x j x y k      , then 
.

C

F dr
, where C: enclosed by the lines 

1, 1x y      

[          ] 

 a)  21 b)  0  

 
c)  

8
3  

d)  None  

43 

If r xi yj zk    then 
.

C

r dr 
 

[          ] 

 a)  0 b)  r   

 c)  x d)  y  

44 

A necessary and sufficient condition that the line integral 
. 0

C

A dr 
 for every 

closed curve C is that  

[          ] 

 a)  0div A   b)  0div A    

 c)  0curl A   d)  0curl A    

45 r n dS   
[          ] 

 a)  0 b)  1  

 c)  r d)  r   

46 
The value of the line integral  2 .x y z dr    from (0,0,0) to (1,2,3) is 

[          ] 



 a)  2 b)  3  

 c)  5 d)  9  

47 
V

F dV 
 

[          ] 

 

a)  S

n F dS
 

b)  V  

 c)  S d)  0  

 

II. Fill in the Blanks  

1  sin cosL t t
 = ____________________________________ 

2  3 2tL t e
 = ____________________________________ 

3 The conditions under which the Laplace transform of f(t) exists are ________________ 

4 
1 te

L
t

 
 
   = ____________________________________ 

5 
 

1

3

1
L

s a


  
 

    = ____________________________________ 

6 
 

1

2 2

1

1
L

s s


  
 

    = ____________________________________ 

7 1

2

1

8 16
L

s s

  
 

    = ____________________________________ 

8 
If 

    1L f s f t 
then 

  1

s
L f s ds




 =_________________________________ 

9 
The Convolution product    *f t g t =_________________________________ 

10 1 1

4
L

s

  
 

   = ____________________________________ 

11  3 cos5tL e t
 = ____________________________________ 

12 
The value of 

3

0
sintte tdt




   =_____________ 



13   cosL at b
 = ____________________________________ 

14 
3

1

3

se
L

s


  
 
   = ____________________________________ 

15 1

2

1

4 25
L

s

  
 

   = ____________________________________ 

16 
Physical interpretation of 


 is _______________ 

17 
Directional derivative of 


 in the direction of normal to the surface 


 is _____________ 

18 
If 

f 
 for some 


 then 

f
 is ______________ 

19 
If 

2 23xy xyz x   
 then 

   
__________________ 

20  ngrad r 
__________________ 

21 .
S

r n dS 
______________ 

22 
2 2 2 _________,

C

zdx ydy xdz  
 where x,y,z are real and C be the straight line segment from point A: (0,2,1) to the point 

B: (4,1,-1)  

23 
For any closed surface ‘S’,   

.
S

curl F n dS 
 

24 _________,xdydx ydzdx zdxdy  
 where 

2 2 2 2:S x y z a  
 

25 
If n  is the unit outward drawn normal to any closed surface then V

div n dV 
 

 
























